Normalization of insulin secretion by a selective alpha 2-adrenoceptor antagonist restores GLUT-4 glucose transporter expression in adipose tissue of type II diabetic rats.
Noninsulin-dependent mellitus is characterized by the coexistence of defective insulin secretion with insulin resistance in peripheral tissues. Therapeutic objectives are, therefore, to normalize glucose-induced insulin secretion and to restore normal glucose transport into insulin-sensitive tissues. In the present study we evaluate the effects of acute and subchronic administration (2 or 10 days) of the alpha 2-adrenoceptor antagonist SL 84.0418 on glucose tolerance in nondiabetic control rats and type I and type II diabetic rats and the level of the insulin-sensitive glucose transporter GLUT-4, which is exclusively expressed in white and brown adipose tissues, heart, and skeletal muscles. Glucose tolerance and insulin secretion were markedly impaired in type II diabetic rats (neonatal injection of streptozotocin) and were totally corrected by an acute i.p. injection of SL 84.0418. As a consequence of the chronic restoration of insulin secretion, GLUT-4 messenger RNA (mRNA) levels, initially decreased by 67% in white adipose tissue of type II diabetic rats, were normalized by subchronic (10 days), but not acute (2 days), treatment with SL 84.0418. The same results were obtained in brown adipose tissues of type II diabetic rats, whereas no modification of GLUT-4 mRNA levels remained very low in brown adipose tissues of type I diabetic rats (adult injection of streptozotocin) after acute or subchronic administration of SL 84.0418, suggesting that this drug acted by the restoration of insulin secretion. This study reports a decrease in GLUT-4 levels in insulin-sensitive tissues in this model of type II diabetes as well as its regulation after subchronic normalization of insulin secretion. We suggest a direct role for the alpha 2-adrenoceptor antagonist SL 84.0418 in pancreatic beta-cells that allows normalization of glucose tolerance.